M ost children with nephrotic syndrome respond to steroid treatment. However, approximately 60 to 80% of childhood nephrotic syndrome experience relapses; half of them are frequent relapsers or steroid dependent. 1 It is well known that human leukocyte antigen (HLA) is associated with the occurrence of frequent relapse of childhood steroid sensitive nephrotic syndrome (SSNS). [2] [3] [4] [5] It is important to know the association between HLA and the occurrence of frequent relapse of nephrotic syndrome (FRNS) since high and repeated doses of steroid usually accompanied by severe steroid toxicity. [6] [7] Association of HLA class II with FRNS was reported by previous studies in different populations. 2, 4 Because HLA has high polymorphisms and varies among races, it is believed that HLA class II will also differ in Indonesian population. Besides HLA, other factors are associated with FRNS, atopy, 8,9 age of onset, 10,11 upper respiratory tract infection (URTI), 6,12 total plasma protein level, 13 and time to achieve remission in the initial attack of
Association of HLA class II and history of atopy and frequent relapse of childhood steroid-sensitive nephrotic syndrome
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Abstract
Background The association between HLA class II and frequent relapse of nephrotic syndrome (FRNS) has been reported. Subjects aged 1-14 years with FRNS were selected consecutively. Patients were diagnosed as FRNS according to criteria of the International Study of Kidney Disease in Children (ISKDC). Nephrotic syndrome is the presence of severe proteinuria, edema, and albumin serum level of <2.5 g/dL. Frequent relapse of nephrotic syndrome was defined as a condition with two or more relapses within six months from initial response. The control group consisted of healthy children aged 1 to 14 years who came to paediatric division of Hasan Sadikin Hospital Bandung and Cipto Mangunkusumo Hospital Jakarta. History of atopy was obtained by questioning whether they had any history of atopy diseases in parents or subjects.
Venous blood samplings were drawn from every subject. DNA extraction for HLA class II typing were performed by Medical Research Unit of the Padjadjaran University Bandung and HLA typing using polymerase chain reaction-sequence specific oligonucleotide (PCR-SSO) performed in Department of Immunobiology and Blood Transfusion, Leiden University Medical Center, the Netherlands.
Chi square with Yates correction was used to determine the association between HLA class II in FRNS and control groups. Odds ratio was calculated to show the association between FRNS and HLA class II. Logistic regression analysis was used to assess significant association between FRNS and HLA class II with other risk factors (history of atopy and URTI). The possible interaction among various risk factors with FRNS were assessed. P value of <0.05 was considered as significant.
Results
Fourty children with FRNS and 84 healthy children as controls were enrolled in this study. One child in each group was excluded because their HLA class II could not be typed from their DNA extraction. All subjects were Malay ethnics.
HLA-DR and DQ genotype were typed in FRNS and control groups. HLA class II frequencies of patients with frequent relapses/steroid dependent nephrotic syndrome and healthy controls are shown in Table 1 .
The proportions of HLA class II type DRB1*03, DRB1*04, DRB1*12, DQB1*02, DQB1*0301p, and DQB1*04 were significantly different between FRNS and controls (P<0.05). HLA-DRB1*03 (OR=4.43; P=0.035), DRB1*04 (OR=4.43; P=0.035), DQB1*02 (OR=3.43; P=0.003), and DQB1*04 (OR=12.06; P=0.013) alleles frequency were significantly higher among patients compared to controls, whereas DRB1*12 (OR=0.34; P=0.015) and DQB1*0301p (OR=0.35; P=0.018) were significantly higher among controls compared to patients.
This study showed that history of atopy was significantly higher among patients compared to that of controls (P=0.013) ( Table 2) . The results of this study indicated that HLA-DRB1*03, DRB1*04, DRB1*12, DQB1*02, DQB1*04, DQB1*0301p, and history of atopy had significant roles in the occurrence of FRNS. After multivariate analysis, only HLA-DRB1*12, DQB1 *02, DQB1*04 and history of atopy had roles in FRNS. Types of HLA either alone or in combination, that might be assembled from HLA-DRB1*12, DQB1*02, and DQB1*04 is shown in Table 3 .
There was no sample with HLA-DQB1*04 only, neither combination of HLA-DQB1*02 and DQB1*04, nor combination of HLA-DRB1*12, DQB1*02, and DQB1*04. Based on P value in Table 3 , only HLA-DRB1*12 and DQB1*02 that could be included in multivariate analysis ( Table 4) .
Adjusted R 2 of 0.21 indicated that the role of HLA-DRB1*12, DQB1802, and history of atopy simultaneously to FRNS was 21%. However, there was no interaction among those factors in their role to FRNS.
Discussion
In the present study we reported that HLA-DQB1*02 and history of atopy were the risk factors of FRNS. In univariate analysis, we also found the other risk factors for FRNS. However, after doing multivariate analysis, those factors were excluded. Our study also revealed HLA-DRB1*12 and DQB1*0301p as the protective factors for FRNS. However, by multivariate analysis, only HLA-DRB1*12 had role in the occurrence of FRNS.
The association between FRNS and HLA class II found in our study, not only supported the predisposition of genetic factor in FRNS, but also showed that there is the disturbance of immune response in the disease.
Our study demonstrated that the pattern of HLA class II in relationship with FRNS were different with other populations. In the present study we found that HLA-DRB1*03, DRB1*04, DQB1*02, and DQB1*04 were higher in FRNS patients than those in controls. Konrad et al 15 reported that the child with combination of HLA-B8, DR3, and DR7 had high risk to become FRNS or steroid dependent nephrotic syndrome. Different result of another population was found by Zhou et al 3 on Chinese children. Zhou et al 3 showed the higher frequency of HLA-DR9 in FRNS patients compared to that of healthy children (relative risk or RR=6.64, P=0.016).
The association between HLA-DQ and FRNS had been revealed by previous studies. Our study showed similar result with Bouissou et al 4 who found higher frequency of HLA-DQ2 in children with FRNS compared to controls.
The present study showed that HLA-DRB1*12 and DQB1*0301p were the protective factors for It is believed that genetic factors play important role in immunological disease like nephrotic syndrome. According to Campbell and Trowsdale, cited by Haeffner 5 , the most important type of HLA in association with immunological disease were HLA-DR and DQ. This is because of the unique amino acids This study revealed the correlation between HLA-DRB1*12, DQB1*02 together with history of atopy and FRNS. The statistical analysis showed the adjusted R 2 was 0.21. This indicated that the role of HLA-DRB1*12, DQB1*2, history of atopy, and FRNS was 21%. Our study also demonstrated that the risk factors or protective factors of FRNS did not exert discretely, but rather collectively to play a role in FRNS. However, our study did not show any interaction among the risk factors in relation with the occurrence of FRNS.
In conclusion, the types of HLA as the risk factors of FRNS in our study were HLA-DRB1*03, DRB1*04, DQB1*02, and DQB1*04. Whereas HLA-DRB1*12 and DQB1*0301p were the protective factors for FRNS. However, only HLA-DRB1*12 and DQB1*02 had role in the occurrence of FRNS when the history of atopy were included in multivariate analysis.
